The static linear-response function $0(r, r ') of a semi-infinite, degenerate plasma of noninteracting electrons is calculated in the presence of an external magnetic field perpendicular to the surface.
I. INTRODUCTION
The effects due to a surface on the electronic properties of metals, semimetals, and semiconductors in the presence of an external magnetic field are of considerable interest.
Both dynamic properties'
(such as surface modes) and static properties '" (such as charge distribution) have been studied. The electronic response functions required for these studies are usually determined, in practice, within simple models such as the infinite-barrier model (IBM) and classical infinite-barrier model (CIBM) . In a selfconsistent-field theory, such as the random-phase approximation (RPA), the single-particle response function is required. The evaluation of the response function for noninteracting electrons is thus a necessary first step in a self-consistent-field treatment of the electronic properties.
In this paper, we consider the semi-infinite degenerate electron gas with IBM boundary conditions, with an external magnetic field perpendicular to the surface. We give an exact analytical evaluation of the static densitydensity response function for noninteracting electrons. This is equivalent to a calculation of the irreducible, nonlocal polarization function go(r, r '), in the static, i.e. p;(r)= I dr'y ( 0rr')V(r') .
From the boundary conditions, the induced electron number density is due to the impurity and its image in the surface plane. This means that the density-matrix formalism used by one of the authors in studying the static shielding of an impurity in a bulk plasma may be applied to the IBM. This provides an alternative approach to that used in Refs. 3 
where m is the effective mass, po (p 0) is the spin (orbital} Bohr magneton, cr is a spin index, and p =(x, y, O).
By solving (4) to first order in V, we find the induced charge density due to the impurity is Inserting the expression (5) into (6), after a simple change of variables in the s i integral, we obtain our basic formula,
P=EI'~POH &=iii /I and a =iii poH/2a'. In deriving this expression we have allowed for an orbital effective mass b«have set the electron g facto«qual to 2. Lifting this restriction requires only a minor modification and does not appreciably affect the rema&nder of the calculation We note from (1) that the response function can be extracted from (7) by the functional derivative 5p;(r)/QV(r ')=go(r, r ').
The low-magnetic-fteld regime ls characterized by g -+ 00 which requires an asymptotjc evaluatjon of the jnverse La place transform jn (7) where Bo is defined in the Appendix. Note that there is an additional contribution proportional to H arising from expanding the implicit field dependence of kz in (10). This term is straightforwardly obtained and need not be written explicitly.
IV. QUANTUM HIGH-FIELD LIMIT
Returning to our basic formula (7), as discussed in Ref. 6 terms we obtain
In the interest of simplicity we consider only the case a= l. Relying on the feature that g»1, after the substitution x =u /u, we find that the dominant contribution to the x integral comes from the singularity at x =0. Expanding about this point leads to Fresnel integrals and, after some simplification, we find that 5p"'(r)= (poH) ( The conventional notation for various special functions has been followed. '
